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Basic concepts pf s Computer literacy are discus 
they relate to industrial arts/technology education. Compute] 
hardware developments is briefly examined, and major software 
categories are defined, including database management, compute 
graphics, spreadsheet programs , telecommunications and netwoj 
word processing, and computer assisted and managed instructs 
list of applications is offered to identify the potential' for 
incorporating the microcomputer- in industrial arts/tec^nolo^ 
education. Examples suggest ways to use computers to accflSunt, budget, 
compute, communicate, control, 'design, file, grade, instruct', 
promote, purchase, problem solve, record, report,- research, and test. 
Also provided is a list of the titles of the commercial microcomputer 
software fo'rLt he Apple II compatible computer that is being used to. 
implement microcomputer use in the Department of Industrial 
y Technology at Purdue University, and Purdue's Technology Education 
Software Bank is described. Five references are listed. ( LMM) - 
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* . Introduction A 

Few technologicaj^advances since the invention ,of the' cathode ray. 
.tube arfd television have had as much potential impact on society as 
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today's mi cr op rocBll^or technology and the microcomputer. Electron] 



mini'aturf zation technol ogy^h^ts made possibl^ the devel opment\ of small, 




affordable, and reliable computer s~"=f or the home, school , ' ancy smal 1 
buswress environments. Today, microcomputers small enough to f"tt # on a , 
esk top approach the data processing po^er of room size systems 
vailable just two decades ago- / 

Eviderj^e of significant interest in the use o-F the developing 
personal computer technology is all around' 14^. Science* magazines have 
pubil i-sfied articles on microelectronics -For some time- Popular 
leisure-time magazines, now regul ar 1 yTVf eature articles on electronic 

r . ^ « ' . * _ * 

games, word processing, -Finance management., and other microcomputer 
applications. A new of" magazine^ deVoted - to personal computing 

applications havfe appeared over the past few yeaVs. Clubhand special 
interest groups have for med to promote personal computing. 
Microcomputer user groups created to>heJLp individuals share 
experiences are common in cities across North America.- Educational 
television now broadcasts programs on personal computing^ geared % to 
imf|rove technical literacy,; raise consumer knowledge, and promote ' 
worthy use of leisure time. \ 

The new technology that created microprocessors and personal 
computers offers educa k tor s many opportunities and challenges. 

\ ■ °* - : ■ ' / ' ' : 

According to -derick <1?80): * v , 
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potentially an integral rt of the revolution. - 
this revolution is the \#e*uf;t of using 
microminiaturization techniques to produce - general 
% - purpose computers affordable by marry in our 
society. *■ <p. 1 > " ' , ' 



Evidence o-f the increased avai 1 abi 1 \ ty. of mi crocomputer s, in tfie 
schools i s being, reported in th4 lilerature. * According to a rjecentv > 
phone su rvey of 15 , 275 U.S. school^ Data _ 



Retrieval' of Westpor.t, CT, 55, 765 pLibl ic Schools now use compute^ in 
instrucfti oh . There were approximately 325,000 microcomputers in U . S> ' / 
public schools as of stTmrner 1983. Thfr research also indicated that 
the number of school s*"usi h^j computers in instruction doubled from i?S? 

\ ■ g. ; ' I . -/ i i : : ■; " -6: 

to 1983 - (The Computer Teacher / 1983, p. 8). It appears that sch.oqjis 
throughout the nation * are increasing ^ompater instruction/ at all grade 

level s. j : t :[ ; -;\ ' r 

* The inclusion of microprocessor technology and microcomputers in 
industrial arts/technology education . (secondary 1 evel an^ teacher 
education), instruction, has become necessary due' to the 'expanding 
Application of this technology in business, industry, educatiori^ 'and 
the h<ome. As we enter the latter stages^of the postihdustrial : * 
society, suoh topics as automation, robotics, computer literacy, and 

information management become increasingly" important curriculum 

t ' • * ' 

concerns within industrial arts/technology education. 



Implementation of these curriculum con 



cern^'-will require 



microcomputer applications as subjec^mafcter in courses related to at 
least such areas as electronics, communication systems, computer-^|ded 
design/manufacturing, and other laboratory area® appropriate for this 
developing techcolo^y. Industrial arts/technology education personnel 
should also make 'use of this microcomputer technology as a 
motivational instructional technology tool including such applicatrons 
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as computer si muTations/g^me^r ^cbmpyter/^^si'st^d/man^ged instruction, 
. J word processing, laboratory' management, record keeping* , and other 
* ^ancillary activities. The appliance computer is as Vi mpontcCnt in" 
today 7 s .indiistr i al arts curriculum as' the engine l athe 4 , o£fe|^^ 
lithography press, drafting machine, oscilloscope, video ^^^^layer, 

tex t booky arid _rit her . ins.tr uctior^aLhacd ware >uid-sof tw^e*- -The^ array -of 

potential industrial arts applications of the mLcraqowputer /^limited 
only by our lack of experience with this new technol ogy. # " 

.The objective ol the remainder of this presentation's to x 
contribute to the' needed computer 1 i teracy in industrial 
arts/technology education. The presentation will identify what' 
| computer .hardware and Software are and what major computer 
applications are available for industrial arts related applications. 



Computer Hardware Development 

*» ' * 

■ \ 

Computers in the late 1940* s were massive, unreliable, and 

■■ A / - " ' 

expensive.' For example, ENI,AC (Electronic Numerical Integrator and 

Computer), tfoe. first electronic computer , -weighed 30 tons, contained 

18,000 vacuum tubes, and occupied a ; 30 by* 50 foot floor spac 

machine was programmed by wiring up to 6,000 switches. Accq? 

one source,, one of ENIAC's vacuum tubes could fail every 15 minutes. 

The computers developed in the early 1950' s started to u£e a 

stored prograjn concept. Here the wiring of switches to direct the 

maghiVe wlsfrlf'iaced by .the ability of the c ogputpmif tl^>- - * d h store 




i ninstru ■ l-'idn^-j By the late 1950's and : ear 




w 

m " b« computers 

becaii|| &m#l ler and more reliable due to Ijfee appl icJlTon of transistor, 
technology, flowever, although computers wsre getting. less expensive 
in the earl i;eri~ machines', -few systems existed outside o-f, large 
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businesses and universities due to the high cost 6* equipment. 

In the early 1970 ? s silicon chip and manufacturing' technology 
started to solve the cost problem. Intel's introduction of -the 
microprocessor chip and the mass production of microelectronic 
components helped to reduce the price of computers. This technology 
made possible inexpensive computers small enough to fit on a desk top 
but as powerful as their bigger brothers of a decade earlier.^ 

The primary hardware components of today's personal computer* 
system include, the microprocessor chip, internal memory, and power 
supply. 'Peripheral input/output devices such as alphanumeric 
keyboard, - CRT display, and mass memory devices can be built into one 
identifiable case (as in the appliance computer), or can be connected 
to the computers as individual modules. Today's microcomputers are 
becoming more affordable for personal use in, the home, school, and 
small business settings. Such machines are ^extending the computer 

revolution to individuals. * 

- * 

Major Software Categories 4 

^Pfompu^r equipment is useless without the i nstruct i ons^ftof tygare) 

that direct t4he machine in what is to be done& Many programming . 

languages have been developed for communicating wi th computers. 

Machine language programs require a programmer to M its instructions 

/wsinig numbers, letters, and special characters wl.icri havH special 

meaning to the computer's electronic circuits. Higher level 

i( ■ r 
programming languages such as FORTRAN (FORmul a TRANsl ati on ) and BASIC 

(Beginner's All-purpose Symbolic Instruction Code) communicate 

instructions to the computer^ usi ng English-like words. Today there 

are several hundred dif-ferent languages available for programming 
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computers. ] 

Not all people are interested in the detail needed in developing* 
computer programs. Many users desire the potential efficiency the 
computer*" of f drs without the need to become programming experts. Over 
the past several years a variety of preprogrammed (canned) 
applications software have been developed for the personal computer. 
The following software categories should be of value in the home, 
school, and small business environments. 

, . ' ' - ; ; • y% .. -• 

Data 'Base Management - \ A data base^'can be thought (^f as an organized 

mass of -data that alldws *f or efficient information storage* and 

s • 

retrieval. If you have used *a file cabinet with dividers for major 
headings and -file folders of information, you have used a type of data 
bqtse. A" computer *data* base program allows you. to structure your file 



to 




cabinet of information into subheadings and several Levels of 
sub-subheading- Thef computer data base program ,then allo ws 
store and retrieve information -From* the/'eHitronic file cabTnet. 
0* ^jtfa® J ob keeping track of the organ i zed i nformat i on , makings 

in-fo^mation changes, and accessing certain ^ategp f ies q^pf'i n^ y mat i on 
becomes more efficient. Once \ ntoraation is organized into suchv data 
bases, information can be retrieved by conducting searches using 
names, key words, or other identifiers. Data base management programs 
comrionly al low the us^r to sort, analyze, phfint, and plot output from 
the information stored in the data base. ' 



Graphics. Computer graphics are the applications of th% computer to 

produce animation, charts, designs^ drawings, and pictures. The- ^ 

computer user can generate such- graphics by using programs, 

X ■.«/*'■■ 
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digitizers, 1 f ght pens, and ottiei? input 'devices^ Graphics can then be 
displayed using monochrome and egl or . monitors, pr i nters, plcJtters, and 
other output devices. There are numerous applications of computer 
graphics in personal "computing. A good selection o-f inexpensive 
commercial hardware and softkare.is available to support microcomputer 
graphics. ' „ • 

CAD (Computer-Aided, design) is a special application of computer- 
graphics used not only to create a design graphic but also to 

« * *■ . 

•facilitate design analyses. Several maniif acturers package the 

' t * ' ' ' * 

software and hardware 'needed to^ use mi crofomputers as limited CAD , 

.... V . - 1 



systems. 



Spreadsheets. A spreadsheet program can be thpugh^ of as a piece of 
electronic paper with col un^fc^HRf rows having a bt^Lt^n calculator . 
At &^ch column/row intersection you can enter nances, numbers, or 
formet-^as. Automatic calculations can be made, using the data t in the 

A y 

■ i m V 

columns and ^ows^. Spreadsheet programs are great n what if" tools 
because o-t their quick editing and. automatic calculating -features. 
There are many applications -for such electronic spreadshec 
industrial arts. Several bo^ks ar.e available to help individuals ul 
commercial spreadsheet programs. ~ _ 

v. 

Telecommunications and Networking. The^ resources available to the 
users 6* personal computers* can be great 1 y , expanded by the 'technology 
of telecommunications' and networ ki ng^n : general , telecommunications 
refers to the transmission of information through cables, ^phone lines, 
radio waves, And other carriers. A network can be thought of as a 
series of interconnected computers, terminals, or otherj hardware. , 

>- ,. ■, 8 ' ' 
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;Two computers can be made to communicate i^ith' each other, by . 

. V - . V 

equipping each machine with'a^MODEM (MQdulator — DEMcJtiul ator > - .The" 

*\ * . * . 

modem con verts the digital signals df the microcomputer- into analog* 

signals needed -for telecommunications transmission." In order, to caus# 

•A . ' . . V 

two computers equipped wTtti modems to communicate effectively, a 
terminal or communications program is needed. A number of. commercial 

terminal prS^rams allow computer .bulletin board access, electronic j 

i*U ' ' ' 

Imail, and multiuser networking f . n . 

Th.e "use of such telecommunications equipment can allow your . 

personal cqmpyfcer to communicate with other computers... With 

telecommunications and networking capability, you^can gain access to 

commercial data bases through services such as Compuserve, the. Source, 

, %\ ~ ' 
Dow/Jones News/Retrieval, and Dialog Information Retrieval Service. 

. \ 

Word Processing. Word processing is a general .term used to identify 
activities in which computers are used tjb write and alter documents. 
The typical microcomputer set-up for word processing includes the 
personal* computer with typewr i ter-1 jJce keyboard, monitor,' di^k drive, 
printer, and word processing software. The use of ^ a word processor 
allows quick and efficient writing, editing, revising, and printing of 
correspondence. Reports, manuscripts, record.Sn. and other documents 
needed in a small business, school, or home situation can* be produced 
with the aid of a word processor. Several rtard processing programs 

have utility programs available to help the ugriter check spelling o-f 

» '• 

word processed documents. \ * . 

Computer Assisted/Managed Instructfon. Computer assisted instruction 
(CAI) and computer ' managed instruction ( CM I ) are important 
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microcomputer software categories for education and training. ^ 
Computer a'ssisted instruction is. a generic term covering ail uses of 
the computer for actual instruction. Tutorial CAI is characterized by 
the computer's serving as a presenter of nofl information . using a 
linear, branching, or dialog, approach* Drill and practice CAI 

•s ; * 

provides opportunity for students to usej information previously 

•* - 

obtained, much a<5 flash cards ar? used. Simulation/game CAI not only 

» *"■•"* " / 

allow students to use. i nf ormat i op previously learned, but can also be 

a f 

use?d to implement discovery learning. Computer, managed instruction is 

the generic term covering uses of the computer for prescribing, 

* * 

- , • 

supervising, and evaluating instruction- 

Software for implementing CAJ/CMI Can be written in machine 
language, a higher-level language (such as BASIC and Pascal), or by 
using an autttorifrg 'system Jsuch a<? PlCQT). Increasing^selections of^ 
commercial and public domain software *r e becoming available for using 
CAI/CMI in industrial arts/technology education. 

y- , . . y;r ■ ' 

Applications 1 *f|^ . 

. The number, of specific individual atpp 1 j cat i ons of the personal 

a § 

computer in industrial arts/technology education is Limited only by 

our inexperience with using this technology.. The following list of 

applications is offered to identify JtWe potential f or-i ncocpor at ing 

Microcomputers in the industrial arts/technology education. 

Accounting. Manage the business transactions of an enterprise class 
using a general ledger , account© receivable, accounts payable, or home 
accounting program. *- N ^ . 

Budgeting. Test. the effect, of proposed changes in a class or 
department budget using, a spreadsheet -program; ~ 

• A, 

^ Computing. /Perform mathematical operations needed in a power and 
epergy class using a student developed BASIC program. 
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Communicating, flace public relations in«forniation' concerning 
industrial arts programs on local computer bulletin boards- Send- 
electronic mail to industrial arts student clubs at other school 
Inflations. 

\ \ • / 

Controlling.' Use a Spreadsheet program to organize inventory data. 
Inter-face a microcomputer with- an. RS-232 serial port to a 
p i ck-and-pl ace robot on a production simulation. 

Designing. Produce graphic representations of products using a 
microcomputer equipped with a digitizing tafcjlet or other-computer 
aided design input hardware. Produce hard copy of designs with a 
printer; ., plotter, or photographic camera. 

Filing. Store machi ne fir&inftenance records for industrial arts 
laboratory using a data base program: Coordinate student ititendahce 
and safety instruction record keeping. 

Grading. Use a spreadsheet program to manage student grades -for an 
industrial arts class. c . 

Instructing. Use- a computer-based instructional unit to teach energy 

conservation. , 

■ * * 

Promoting. Produce individualized -form letters -for an industrial arts 
PR campaign using a word processing program with' a mailmerge feature. 
Prepare letters >*ith a letter quality printer. ' i ' 

'•a: 

Purchasing. Use a data base program to computerize information on 
venders ^nd suppliers of common items used in* t an industrial arts 
program.' Word prdcess vendor correspondence. , , 

Problem Solving. "Use a commercial simulation/ga\e to facilitate 
student learning on the synthesis lev^J. - s - ' ,* 

Recording. Keep track r fcf individual student work time during a 
production activity using a spreadsheet program. Use a student \ 
developed program to record i n vent or y - 1 evels. ' 

Reporting. Produce text of a student pubM icati on u^.ing a Word 
processing program. Check spelling in a* document with a dictonary 
program. Create charts and other needed visuals with graph-making 
software. 

Researching. Using a microcomputer .equipped with a modem and terminal 
program, access a commercial data base or information storage an4 ?: 
retrieval system to acquire information needed to complete a student 
technical report. . ' \ 

Testing. Make the calculations needed to study a manufacturing 
mater ial ? s mechanical properties using a student developed BASIC 
program. Use an educational utility program to- generate a test for a 
unit of. instruction. 
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Microcomputer^ Sof tware Used at Purdue 
Today many different microcomputer systems are available for use 
in, -the horned school ? and smal lVt>usiness setti ng. These systems range 
ira price |;om a 'f^w hundred dollars^ to several thousand dollars. Most 
microcomputer, authorities suggest that you, ^irst identify your 
application and software needs before trying -to identify what 

particular computer^ system 'to * purchase- \ 

■ * 

" The Department- o# industrial Technology at Purdue University has 
.established a Technology Education' Software Bank operated in. - 
cooperation with the American Industrial' Arts Association*. The Bank 
currently includes over 70 disk&, each containing between^ 10 and 30 
nonwommercial, teacher-developed, or public domain general 

application, educational, and utility programs for the- APPLE II • 

: - ■ .• ' ■ , r 

computer. Individuals can obtain disks from this library on a swap or 

&: ... ~ 1 *< t 

cost-recovery basis. % 

The Research Committee of the AI AA has compiled and edited a 
publication containing 33 microcomputer programs in various areas o-f 
industrial*" arts (Sarapin & Post, 1984). The Iowa Handbook o-f Basic 
Programs for Industrial Arts, (Bra, 1980) is another jnicrdcomputer 
software resource. LaPorte -<1983) compiled a bibliography o-F articles 
-in the industrial arts literature, containing computer program 
listings.' 

* -T^e selection of microcomputer software- devel oped exclusively for 
industrial arts/technol OQy education 'is Still quite limited. .However, 
the selection of applications software that can be used in industrial 
arts instruction is i nereis* n<g . The, foil owi ng list represents the 
commercial microcomputer so-ftware -For the APF>J_E II compatible computer 
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th&t is 'being 'tt^ed to implement nii'crocomp titer u'se- in' the department o-f 

- ' ' / ' - " . . ' '* . ' 1 7, "■ 

Industrial ®^chnology at Purdue University. v ( 

' ALF . . . ~ /' . \ % ' r ' ' 4 . 

v Total Accuracy: Disk back-up utility 

Apple~Computer , . 
Graphic© Tatflet S< software * \ ■■ ^ 1 

.Shell Gamesr CMI utility . : 

.Super Pilgt: Authoring system # ; 
'Super. Co-pi 1'tit: Utility -far SP 

Befell e Brothers '■ fjg* \ ■ 

Alpha Plot: High-res gr^^i'csVt^:<^ Utility 

Apple Mechanic: TyRed & prpgram controlled ^hape-HFont© ancj ^ byte zap 

ut i 1 i ty x • - * 

Dos .B^ss": Disk ccwnmand editor ' j * * 

Frame-Up: Apple <5lide projector - ^ 

Tip 'disk 1 ' , - ' 

Type faces for 'apple mechanic 

Utility CitVt . V • • . , ■ : ' ' * 

Br oder bond / , 

The Bankstrest Writer: Word processor 

Contintental Software 1 \ • M 

The Home Accountant , 

: N ■ . V ■ ' ., \ - ■ '- • 

Gibson Laboratories . 

The-Gibson Light Pen System ' - 

■ ' ; '.' ■>'- ■ \ . ' : ■ 

Koala Technology, , % • ' * 

' Koala pad & .software: a Touch Activated graphics tablet ' t 

L £'S Software " . " s " 

Crossword Magic 2: e Word ' game uti 1 i ty 

Mi 1 waukee Area. Technical* College ' [ . | • 
MATC-GAD:. Drafting Package „ ' ' 



l^cr o|^ro International- 

'Wordstar: Word processor 

Mai 1 merge: Merge utility -for WS 

• " * ' \ • 

Minnesota Educational Computing Consort i urn 
He^tloss: Computer instructional unit / 

■ Muse ' v , ' " „ .° 

Three Mile Island,: Simulation/game 

Omega Micrpware V: : ' ' 
1 Locksmith 4-1:' Disk back-up utility 

penguin Software . 13 
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ComplAti Graphics System: GraRhics utility v 
Additional -Fonts & character se"tsJ..for CGS ' 

/ • j * * ***' 

Phoefti* Software ^ «. ^ >\ 

Zooffi Graf i*>: High-res graphics printing uti 1 ity 

Sensible Software * ., ••• . „ 

Multi Disc Catalog: Disk library utility .«• . 

Sierra Oh-Line * „ \ . ^ 

Screenwriter, II: Word processor * " ^ 

HomeWord: Word processor ^ N , ' 

Software Publ ish i og Company . 
PFS: File (Data base f iller) + • 

PFS: Report (Data base utility) ^ 
PFS: Graph (Data base*' utility) 

PFS: Write (Word processor) 

J 

* x " 

SSM (Transend) / . ^ 1 * 

Transend II: Modem terminal program t 

Stoneware h 
^Graphics Processing System: Graphics utility 

Strategic Simulations ^ • « 

Cartels & Cutthroats: Business cycle simulation/game 

Sun Microsystems v ' ■ , 

The Bridge: U(tility for Visicalc, DOS text, and PFS files 

* ^ . • • ■ - 

Sunburst Communidati ons 

The Factory: Explorations in problem solving 

^ The Learning Company 
Rocky" s Boots: Digital logic simulati on/game 

Versa Comjputing 

Versawriter graphics tablet & standard software 
VW Expansion PAC 1 and 2 

Visicorp . * • . 

Visicalc: ' Electronic spreadsheet . 

^ v -References 

Bro, R. (Ed-)- Iowa Handbook of .Basic Computer Programs for 
-Industrial Arts. Des 'MoinesT: Iowa Department of Public Instruction, 

1980V : ■ ; . »■ ' * ' ■ , 4 

■-..>.'.*■.'.■ . ■ 

' .. Frederick,. F. Guide to Microcomputers. Washington: , 

Association of Edufcat ional Communi cat ions and Technology 9 1980. 

LaPorte, J v E. * An analysis qf selected. literature on computers 
\n industrial arts. The, Technology Teacher , 1983, 43 <3), 26-28. 



9 

ERLC 



Computer Literacy -for- Te ^ctfer- s r Sat^apin & Post > 

AIAA Conference, Columbus, OH • Page 13 

- . 4 > Sarapin, M. f I*. , and Post;, >=•. E. (Ed.). Computer Programs -for * ° 
InduStial Arts/Technology Education- South Holland, 111-,: 
Goodhear-Willcox, 1984. * 



What's New?- The Computing Teacher, 1983, 11(5), 8. 

^ \ • ' . 

. r ' Note 

Several ^of the commercial software. titles listed above were 
purchased to support technology education preservice and inservice 
instructiqn through a gran-t -from T<he Technical Foundat raft o-f America.. 
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